INTRODUCTION
In the time it takes one to read the next 2 pages over 50 people globally would have died from diseases linked to unsafe drinking water (Gleick, 2002) . The disease burden caused by inadequate water and sanitation infrastructure is estimated to result in approximately 5 million deaths per annum globally. Of this group, 2 million mortalities occur from water-related diarrhoea alone (Montgomery and Elimelech, 2007; Prüss et al., 2002 ).
The United Nations Human Rights Council Resolution 27/7 of September 2014 entitles every human, without discrimination, to have 'access to sufficient, safe, acceptable, physically accessible and affordable water for personal and domestic use and to have physical and affordable access to sanitation, in all spheres of life, that is safe, hygienic, secure, socially and culturally acceptable and that provides privacy and ensures dignity' (UNHRC, 2014).
Practically speaking, 'sufficient' access refers to a minimum of between 20 and 40 litres of water per person per day (Zolnikov and Salafia, 2016) . Water is regarded 'safe' if it meets certain standards and does not pose a significant risk to the health of babies, the immune-compromised or the elderly over a lifetime of consumption. According to the World Health Organisation, a water source should be located within one kilometre of the user's place of residence for it to be considered 'physically accessible' (WHO, 2006) . Although there is no consensus on what 'affordable' means, the United Nations suggests that the cost of water should not exceed 3% of an individual's personal income (Watkins, 2006) .
Despite the fact that water is a basic human right, people the world over are facing a significant decline in the quantity and quality of available fresh water. The adverse effects of water crises on human health and economic activity are widespread and are likely to increase in future (The Global Risks Report 2017 . Water scarcity and poor water quality not only pose health risks to individuals, but also limits productivity, results in lost education hours, creates concerns regarding food security and causes other adverse socio-economic implications (Adams et al., 2016; Bigas, 2012) . Women and children are often disproportionally impacted as they are normally tasked with the responsibility of collecting water for the household (Connor, 2016) . It is estimated that the water-related needs of approximately 15% of South African households could not be met by Government in 2016 (StatsSA, 2016 DWS, 2014) . The status quo might be attributed, in part, to the insufficient planning, development and maintenance of water infrastructure (Van Vuuren, 2014) .
Although the availability and quality of water also affect agricultural, commercial, mining and industrial users, the focus of this study was on domestic users. Many of these users reside in areas where no formal water infrastructure is provided. These areas, often referred to as peri-urban areas, exist on the fringes of city borders and typically consist of unplanned and informal settlements and are often excluded from national water-supply programmes (Peter-Varbanets et al., 2009 ).
The infrastructure necessary to provide potable water to domestic users, such as dams, filtration plants and pipelines, is costly to build and maintain. Although governments are primarily responsible for providing this public good, private sector investors are increasingly active in this sector (Rodriguez et al., 2012) . Investment opportunities for private sector investors exist in both centralised and decentralised water provision systems.
Impact investing is gaining substantial traction globally and in sub-Saharan Africa. In contrast to conventional investors, impact investors not only seek financial returns, but also measurable, positive social and environmental impact. A growing number of impact investments have been observed in the region in recent years, particularly in water purification infrastructure. This study sought to identify the primary barriers and opportunities that impact investors face in this sector. Semi-structured personal interviews were conducted with 20 experts in the South African impact-investment value chain and water provision system. Participants identified more barriers than opportunities and were mainly concerned about the lack of lifecycle support, the possibility of political interference and low financial return expectations. Interviewees did, however, acknowledge the potential influence that these investments have on local communities and economies. Experts were of the opinion that the best opportunities are found in decentralised water purification infrastructure, especially where it involves innovation at a convergence of sectors. As the public funding gap in South Africa is likely to grow in future, innovative deal structures and government support will become even more important.
In a centralised system, safe drinking water is continuously supplied to large areas such as cities. Fresh water is collected in a protected area (e.g. a dam), purified and delivered to domestic users through a system of pressurised pipes (Galada et al., 2014) . Investment opportunities in centralised systems could take the form of investing in a desalination plant or water treatment plants connected to these systems. In contrast, a decentralised system provides water resources that are sourced close to households and communities who treat it themselves (e.g. rainwater tanks and groundwater extraction). Decentralised systems are typically observed in rural and peri-urban areas where it is not technically, economically or environmentally feasible to install centralised systems (Cook et al., 2009 ).
Several innovative water purification products have seen the light in recent years. Examples include faecal waste/sludge convertors and vapour compression distillers. These products could be used at household and/or community level. Decentralised systems have lower maintenance costs, require fewer upgrades, can be installed incrementally (based on demand) and work on a 'fitto-purpose' concept (Galada et al., 2014) . Other benefits include smaller investments, less bureaucracy and shorter delivery times (Ringwood, 2016 ).
An estimated R33 billion per annum is required to close the water infrastructure funding gap in South Africa over the next 10 years (DWS, 2018) . This situation is not unique to South Africa (Rodriguez et al., 2012) and presents private sector investors with an opportunity to 'do good while doing well'. Investors who seek measurable, positive social and/or environmental impact alongside market-based, risk-adjusted returns are called impact investors (Harji and Jackson, 2012) . Impact investing is one of several strategies available to responsible investors (Hebb, 2013) .
Although there is no universally accepted definition of impact investing, a few key elements have emerged from the literature (Clarkin and Cangioni, 2016; Höchstädter and Scheck, 2015; Sales, 2015; Saltuk, 2015; Barby and Pedersen, 2014; Burand, 2014; Drexler et al., 2014; Jackson, 2013; Arosio, 2011; Freireich and Fulton, 2009 ). These elements include intentionality and measurability of impact attributable to the intervention. Furthermore, there should be a positive correlation between the intended social and/or environmental impact and the financial return of the investment. Lastly, an impact investment should lead to a net positive effect on society and/or the natural environment in addition to what would have occurred without the intervention.
Drawing on the aforementioned elements, impact investing was defined in this study as a responsible investment (RI) strategy where investors actively and intentionally seek to generate both measurable, positive social and/or environmental impact alongside financial return. Impact investors are typically institutional investors, such as pension funds and insurance companies, who pursue their dual goals by investing in for-profit entities that offer products and services ranging from microloans to affordable housing, renewable energy and sustainably grown crops. In the context of this study, impact investors could also invest in private equity funds and collective investment schemes that support the development of water and sanitation infrastructure. According to Jackson (2013) , role players in the impact-investment market can be divided into categories. Examples of role players in each category are depicted in Table 1. According to a study by the GIIN, the size of the global impactinvesting market, based on assets under management, was approximately 502 billion USD at the end of 2018 (Mudaliar and Dithrich, 2019) . This study shows that impact investing has gained significant momentum over the past decade as both an investment strategy and an approach to addressing pressing social and environmental challenges (ibid). A mere 4% of investments in this market was allocated to impact investments in water, sanitation and hygiene (Mudaliar et al., 2018) .
It is estimated that impact investments in sub-Saharan Africa constituted approximately 12% of the global market in 2018 (ibid). Within sub-Saharan Africa, South Africa represents the largest impact investment market (Giamporcaro et al., 2017; Mudaliar et al., 2016) . No statistics could be found on the allocation of impact investments to water-related projects in sub-Saharan Africa in general or South Africa in particular. The authors are, however, of the opinion that it is likely to be higher than the global average (±4%).
As set out in South Africa's National Development Plan, Government has committed to invest 10% of gross domestic product (GDP) to three key areas, namely, transport, energy and water, over the next couple of years. Private sector investment is likely to follow suit. Water is one of the industries which President Ramaphosa singled out as presenting 'huge [investment] opportunities' for foreign investors (Johnson et al., 2018) . The President even set up a national impact investing task force aimed at accelerating this investment strategy (Impact Investing South Africa, 2019) . Water-related investments, including those intended at reducing water pollution, are also mentioned in the Government's Climate Change White Paper, New Growth Plan and National Industrial Action Plan.
Despite significant growth in impact investing in recent years, limited academic research has been conducted on the topic (Clarkin and Cangioni, 2016) . As far as could be established no research has been conducted on impact investment in the water sector. Most studies on private sector involvement in the provision of a public good such as potable water centred on privatisation (Prasad, 2006; Hall, Lobina and De la Motte, 2005) and public-private partnerships (PPPs) (Ruiters and Matji, 2016; Ameyaw and Chan, 2015; Chitonge, 2013; Ruiters, 2013; Baruah, 2007; Grimsey and Lewis, 2002) .
Access to finance is crucial for successful water service delivery. Ruiters and Matji (2016) , Ruiters (2013) and Coppel and Schwartz (2011) provide insights into South Africa's existing and potential alternative water infrastructure funding models' opportunities and barriers.
Listed barriers include: prolonged projects; lack of technical, management and legal capacity in municipalities; heavy reliance on government grants, monitoring of private operator issues; and failure to deliver on tender which could lead to the collapse of the business operations. The current water pricing strategy does not generate enough revenue, therefore, the state consistently is in deficit. Barriers also mentioned were concerns over poor planning and adherence to municipal financial budgets, and not enough commitment, consistency or legislative protection for private sector to encourage long-term partnerships, as well as a politically volatile appropriation process. Customers are also weary of privatization and fear water charges would become another tax. Challenges in PPPs also involved risk sharing, cultural and language barriers and differing opinions about how things should be run.
Opportunities include multiple forms of project financing that involves government and private sector, and that certain PPP models allow for skills and knowledge transfer as well as creative solutions to maximise profit and achieve operational efficiency. Private sector involvement also allows government to harness capital markets. Other opportunities include specific pricing to achieve equitable and efficient allocation of water and to encourage efficient usage, and ability to manage demand side risk and to refinance the projects.
Given the aforementioned barriers, the South African Government has recognised that new delivery models are required to close the funding gap and alleviate the increasing demands on water infrastructure (Ruiters, 2013) . According to this author, South Africa's limited financial resources, poor capital markets and inadequate governance structures require new long-term capital financing models that take account of environmental and social aspects as well as of economic imperatives. As such, impact investing could play a crucial role as an alternative financing model that could unlock capital and provide measurable social and environmental return.
In light of the research gap, the need for alternative funding models to improve national water infrastructure management, and the necessity for improved access to drinking water for better quality of life, this study set out to investigate barriers and opportunities associated with private sector impact investment in water purification infrastructure. Specific attention was given to the situation in South Africa for a number of reasons. The definite need for private sector involvement and investment is exemplified by the 55% South African Government budget shortfall to maintain and develop water infrastructure (Millson and Roux, 2015) . Furthermore, South Africa is well positioned to accommodate impact investments as the country is the largest impact investment market in Sub-Saharan Africa (Sales, 2015) . The amount of impact capital invested in South Africa is 15 times more than the country second to it in the Southern Africa region, namely, Zambia (Mudaliar et al., 2016) . Impact investments, however, still only represent a small percentage of the total investment landscape in South Africa. Impact investing is considered so important in South Africa that a national task force for impact investment was launched in October 2018 to direct capital towards underfinanced impact projects.
Unless a better understanding of the hindrances and prospects of impact investments in water purification infrastructure is gained, the probability of the much-needed capital influx from the private sector is likely to remain small. In the following section a brief overview is provided of the barriers and opportunities that impact investors commonly face, as identified in the literature. Where possible, references were included on water purification infrastructure. The methods used to collect and analyse qualitative data are then described along with the main empirical findings. Next, conclusions and recommendations for impact investors and academicians are offered.
Barriers to impact investing in water purification infrastructure in South Africa
Many barriers to the general impact-investment market can by extension be applied to investments in water purification infrastructure. These barriers include the relatively small size and early stage of development of the impact-investing market (Choda and Teladia, 2018; Evans, 2013) , which increases risk and could leave institutional investors circumspect about investment prospects due to their fiduciary duty to make prudent investment decisions in the best interest of their clients (Sales, 2015) . One of the main hindrances to growing the impact-investment market is the limited number of investment-ready deals into which investors can place significant amounts of capital (Ormiston et al., 2015; Burand, 2014; Freireich and Fulton, 2009 ). As such, there is a shortage of high-quality investment opportunities with well-established track records (Clarkin and Cangioni, 2016; Brandstetter and Lehner, 2015; Saltuk, 2015; Burand, 2014) . The lack of well-documented success stories has also resulted in a perception among investors that impact investing cannot provide market-related, risk-adjusted financial returns (Barby and Pederson, 2014; Saltuk, 2015) . This perception might be the result of the belief that there must be a trade-off between financial return and social and/or environmental impact (Evans, 2013) .
Another one of the most critical challenges to the growth of the impact-investing market is the limited number of intermediaries, which results in high transaction costs, more complex deal structures and more complicated duediligence investigations (Saltuk et al., 2013; Bugg-Levine and Goldstein, 2009; Freireich and Fulton, 2009) . A shared barrier for many impact investors, and investors in water purification infrastructure by extension, is the difficulty of exiting their investments due to their illiquidity (Burand, 2014; Harji and Jackson, 2012) . Lastly, the impact-investing market does not have a universally agreed upon set of metrics to measure social and environmental impact, which complicates reporting (Choda and Teladia, 2018; Clarkin and Cangioni, 2016; Sales, 2015; Reeder, 2014; Rangan et al., 2011) .
Barriers specific to impact investing in water purification infrastructure include political interference, financial risks inherent in water sector investments and the moral dilemma investors face of making a profit from a basic human right. These barriers will be discussed in more detail in the following sections.
Innovations in finance are available to improve acceptable access to water, but one of the main obstacles of making technological advancements available to the masses is what Osumanu (2008) calls the political factor. Water contracts and regulatory agreements are susceptible to political re-interpretation and interference (Winpenny, 2006) , which increases the risk of investing and, therefore, is a barrier for impact investors. An increased risk factor generally results in investors demanding a higher return. High risk could discourage institutional investors, given their fiduciary duty to manage their clients' capital prudently.
Many South African municipalities responsible for water provision are ineffective due to in-fighting, corruption and inappropriate appointments (McGarry et al., 2010) . Corruption in government is also a major issue when dealing with investments in water purification technology (Johnson et al., 2008) . Likewise, bribery and 'under-the-table' deals increase initial costs of building water infrastructure.
The affordability of water is a key element to ascertain as there is much debate surrounding the level at which potable water becomes 'too expensive' for the poor (Fankhauser and Tepic, 2007) . High rates of poverty in South Africa manifest in the inability to pay for water services and other basic needs (Turton et al., 2016) . The repercussion for institutional investors when individuals are unable to pay is directly related to financial returns. As a result, investors might not receive the expected returns.
The profitability of water in developing countries is at the centre of the financing problem (Winpenny, 2006) . According to this author, financing water is considered risky in emerging markets. There have been several high-profile cases in developing countries illustrating losses which have increased the highrisk perception among institutional investors (Tecco, 2008) . The higher risk factor in developing countries is a barrier to investment due to the uncertainty of returns associated with the higher risk.
An additional contributing factor to higher financial risk is the high initial costs of water infrastructure (Rodriguez et al., 2012) . Water sector infrastructure often only serves a single function so investors depend solely on future revenue to create the desired returns (Tecco, 2008) . The high initial investment and the unifunctional characteristic of the water infrastructure create the risk of serious financial loss should the system fail.
Investors could also face a moral dilemma when investing to address a problem involving a basic human right. A moral dilemma involves a tension between individual rights and the greater good. The dilemma in this case is the tension of generating financial returns when those returns originate from providing acceptable access to a basic human right such as drinking water.
One of the key points in the Human Rights Council Resolution 27/7 of September 2014 is that water for domestic use should be affordable. The fact that governments and companies providing purified water should charge consumers an 'affordable' price thus raises questions of what an acceptable price is. The price should be affordable, but should also be economically viable for private sector investors. There is, however, concern that the private sector's short-term profit focus might override the long-term sustainability considerations of water purification infrastructure.
Barriers that correspond with existing models include negative perceptions of private sector involvement, financial risks inherent to water sector investments and the lack of skilled government officials. New or differing barriers comprise of the possibility of political interference, moral dilemma associated with profiting from a basic human right and specific barriers associated with community-level water purification systems.
Opportunities in impact investing in water purification infrastructure in South Africa
Despite the many barriers, there are great opportunities found in impact investments in water purification infrastructure. Most opportunities in the impact-investment asset class are found in private markets which include real assets, private debt, private equity and venture capital (Barby and Pedersen, 2014) . Many of the opportunities in the broader impact-investment market can be applied by extension to impact investments in water purification infrastructure. These opportunities include the growing interest and acceptance of impact investing as an RI strategy (Höchstädter and Scheck, 2015; Sales, 2015; Saltuk, 2015) , increasing amount of capital flowing into South Africa (Mudaliar et al., 2016; Sales, 2015) and positive changes in the regulatory environment that could unlock additional opportunities in impact (Mudaliar et al., 2016; Drexler et al., 2014) . Opportunities more specific to impact investing in water purification infrastructure include: financial returns from investing in water, increased interest from institutional investment in water purification infrastructure and the opportunity to create social and/or environmental impact.
The water sector is poised for significant growth in the near future. As the world's population increases so will the demand for potable water. Financial analysts have predicted high growth potential in the water market globally (Bigas, 2012). The current global water market size is estimated to be 591 billion USD and forecasts show that it could reach a market size of 1 trillion USD between 2020 and 2025 (Robecosam, 2015) .
Investments in safe drinking water and sanitation have the potential to generate returns of between 3 and 34 USD/USD invested, depending on the region and technology (Connor, 2016) . Recent WHO estimates forecast a 4.3 USD return on every US dollar invested and a predicted gain of 1.5% of global gross domestic product (WHO, 2014) . In Africa alone, investment in small-scale projects that provide access to water and sanitation infrastructure could return an estimated 28.4 billion USD per annum (Connor, 2016) . Furthermore, there is an economic gain estimate of 5% of the country's gross domestic product for small-scale projects that provide drinking water in Africa. Similarly, certain segments of the water sector can be expected to generate annualised returns of between 5 and 10% until 2030 (Roca et al., 2015) .
According to South Africa's National Water Resource Strategy 2 (DWS, 2013), the financing gap left by the DWS and related water provision institutions is estimated at R700 billion. It is this funding gap that has caught the interest of the institutional investors. In the areas where Governments is struggling to improve water provision, an opportunity exists for impact funding to support financially viable and market-based solutions to address social and/or environmental problems. The private sector has increasingly been recognised as crucial to filling the financing gap (Bayliss, 2013; Briscoe, 1999) . The South African National Water Resource Strategy 2 indicates that the private sector will be encouraged contribute to the social component of infrastructure investment (DWS, 2013) . Correspondingly, the investments could be part of their corporate social investment strategies and should benefit the communities from which they draw their labour force.
In addition to the growing interest from the private sector, water-treatment technologies are also becoming more affordable (DWS, 2013). Part of the reason is a result of improved technologies and the intensifying scarcity of water in many parts of Sub-Saharan Africa. These reasons encourage innovation and create significant investment opportunities to fund research and development of water-efficient technologies to provide for those who do not have acceptable access to potable water (Slaughter, 2010).
Institutional investors who devote capital towards water purification infrastructure have the opportunity to create significant social and/or environmental impact in these areas. Alongside the financial returns, the social and environmental advantages of water infrastructure investments include health benefits, education gains, increased productivity, reduced water and soil pollution and a better quality of life (WHO, 2014; OECD, 2011) . Better access to water infrastructure will also create more dignified and hygienic sanitary environments and increase quality of life (OECD, 2011).
Similarly, investments in water purification infrastructure can create environmental impact. By purifying water, major sources of pollution are combatted (WHO, 2014; Turner, 2013; OECD, 2011) . Improvements in the levels of water pollution through water purification are quantifiable and therefore impact investors will be able to demonstrate measurable environmental impact.
Opportunities that correspond with existing models include new infrastructure, with models to fund the infrastructure needed, and a large public financing gap that necessitates private sector involvement by harnessing capital markets. New or differing opportunities comprise of increased interest among institutional investors in water purification infrastructure, certain models that allow for skills and knowledge transfer and the opportunity to create social and environmental impact.
METhODS
Although impact investing has become more recognised and researched globally, limited academic research has been undertaken in emerging markets where over two-thirds of impact investment transactions occur (Burand, 2014) . Given the exploratory nature of the study, a qualitative research paradigm was deemed appropriate. Secondary data were collected through an extensive review of academic journal articles, industry reports and books. Primary qualitative data were sourced from experts in the local impact-investment market and the water provision process.
At the time of conducting the primary research, no usable population or sample frame existed outlining the role players in the local impact-investment market. A sample frame thus had to be compiled from sources such as Mudaliar et al. (2016), Rockey (2016) and Sales (2015) . A second sample frame was assembled from individuals and entities that were identified as experts in the research and development of water purification infrastructure and that were listed in the South African Water Directory (WRC, 2017).
Judgemental and snowball sampling techniques were used to identify eligible participants. The sample consisted of 8 impact investors, some of whom were employed at large asset managers and others at small boutique investment houses. In addition, 5 role players in the impact-investment market were included as well as 7 experts in the water provision process. The latter group consisted of academics, researchers and consultants. Thus, the range of eligible participants that were considered is consistent with what constitutes a representative sample in existing studies on both impact investing (Ngoasong et al., 2015) and water partnerships (Ganoulis et al., 2011) . A more detailed description of the participants is provided in Table 2 .
To qualify for inclusion, a participant had to be an executive decision maker or person in a managerial role who has made or has helped facilitate one or more impact investments over the period 2011 to 2016. Similarly, role players in the water provision process were identified based on their expertise in different water purification processes and their involvement with the research and development of water purification infrastructure. These individuals were either an executive decision maker or a person in a managerial role who has had experience in the water provision process over the past 5 years.
The sample consisted of an equal number of men and women. The average age (30 to 39) shows that a mature group of individuals participated in this study. They were also experienced, as demonstrated by the average number of years work experience (11 to 15 years). The senior positions that were held by the participants at the time of the study provide further evidence that authoritative opinions were gathered. Of the 20 participants, 4 were CEOs, 5 were heads of departments, 6 were managers and the remaining 5 were consultants and analysts. In addition, 13 of the participants had masters' or doctoral degrees.
An interview guide was developed to facilitate semi-structured personal interviews. In addition to requesting biographical details, open-ended questions were posed to determine the participants' views on the barriers and opportunities in impact investing and those specific to investing in water purification infrastructure. All interviews were audio-recorded and professionally transcribed. Data collection continued until data saturation was achieved.
The first step of the data analysis involved the conversion of the raw data into a more user-friendly format. The 20 Word documents provided by the professional transcriber were used to undertake the directed content analysis. This method was selected as it provides a systematic and objective way for researchers to describe and understand a particular phenomenon such as impact investing in water purification infrastructure (Elo and Kyngäs, 2007) . This data analysis method furthermore validates insights gained from the literature review (Hsieh and Shannon, 2005) .
Firstly, key words drawn from answers in the interview guide were used to manually code the textual data into categories of the barriers and opportunities. Thereafter, all textual data were imported into the qualitative data analysis software ATLAS. ti. The software was used to make data coding more organised, simple and reliable. The textual data were coded into explicit themes representing similar meanings so that patterns that were found could be easily described. Thereafter, the authors conducted further directed content analysis and inductive reasoning to code and synthesise common and contrasting themes.
Credibility was ensured by gauging the views of experts in the local impact-investment market, audio-recording the interviews, taking meticulous notes and triangulating thoughts and ideas. To achieve dependability, a reflective appraisal was conducted to confirm that the findings reflected the essence of the raw data gathered. Steps were also taken to ensure that the focus remained on the opinions of the participants and not on those of the authors. Ethics clearance was obtained given the nature of the study.
FINDINgS AND DISCUSSION
Although participants confirmed the existence of several barriers and opportunities highlighted in the literature, a few new ones were also uncovered.
Barriers to impact investing in water purification infrastructure in South Africa
The majority of interviewees agreed that the relatively small impact-investment market in South Africa could limit opportunities in this market. However, they qualified this opinion by saying that it was a question of what type of transaction was available. The participants emphasised that the lack of investment-ready deals represented a much greater barrier. The shortage of investment-ready deals in the impactinvestment market in South Africa was considered to be the largest barrier to impact investing in general in South Africa and to water purification infrastructure by extension.
Most of the barriers related to the nascent impact-investment market are influenced by the shortage of investment-ready deals. Considering that most impact investors in South Africa only invest in more mature entities, the authors believe that these barriers are actually related to a more critical barrier. This barrier is the lack of lifecycle support. For example, small and medium-sized social enterprises in South Africa are often adversely affected by the lack of lifecycle support to assist in their development. Therefore, these enterprises are often too early in their development for impact investors to consider investing in them. The investment mandates of some impact investors may restrict their involvement in early-stage entities.
Therefore, the authors are of the opinion that private sector impact investors claim that there are not enough investmentready deals, but that they are taking too narrow a view of the water provision process. This process includes the protection of rivers and catchment areas, the construction, refurbishment and advancement of infrastructure (dams, pipelines, water treatment works) and the distribution of water to a range of users (DWS, 2015) . At present most impact investors focus on the latter part of the process (distribution) by investing in businesses that sell bottled water or water purification equipment. Consequently, the impact-investment market is likely to remain stunted until there is more support across the business lifecycle for small and medium-sized social enterprises or until impact investors become less risk-averse.
The general outlook was that there is also a lack of impact investments in general and in water purification infrastructure with established track records across the risk/return spectrum in South Africa. The shortage of investment-ready deals was again perceived as the main contributor to this. Most participants regarded the perception that impact investments in South Africa are unable to yield market-related, risk-adjusted returns to be a major barrier to further investment. However, the interviewees emphasised that this perception is not true.
The majority of participants agreed that there is a limited number of specialised intermediaries in the local impactinvestment market which causes a dearth of awareness of impact investing. Furthermore, the lack of a coordinated impact investment 'ecosystem' was highlighted by a few participants as a major barrier as it creates hesitation among role players to share information. This barrier results in incoherent actions amongst the role players.
In the extant literature claims are made that the due-diligence process is more complex to execute given the limited number of specialised intermediaries (Bugg-Levine and Goldstein, 2009; Freireich and Fulton, 2009 ). The participants had varying opinions on this barrier. The investors indicated that they do not perceive this to be a barrier because the majority of asset managers have their own well-trained duediligence teams. However, the other role players in the impact investment market sample disagreed, given that there are large inefficiencies in this area of the market which makes duediligence more complex. They argued that there is 'a hesitation to share information and use shared knowledge for the greater good' which results in inefficiencies. Therefore, due-diligence investigations take longer and are more complex than they should be. The authors are of the opinion that the real barrier is not the lack of specialised intermediaries. Instead, the complexity of due-diligence investigations is attributed to the lack of shared knowledge.
The largest contingent of interviewees was of the opinion that the lack of bespoke metrics was not a barrier to impact investing in South Africa. Many of the participants agreed that there are enough metrics available. They commented that most investors use their own metrics that are tailored for their specific projects as the available standardised metrics are regarded as 'restrictive and limiting'. Participants, however, highlighted the dearth of knowledge of how to report social and/or environmental impact as there is no standardised format for doing this. Therefore, the reporting of social and/ or environmental impact is inconsistent and not comparable across investment time horizons. As such, the authors found that the real barrier to measurement is related to an absence of a standardised format to impact reporting.
Barriers specific to water purification infrastructure investments in South Africa
PPPs were mentioned as a suitable way to address grand challenges in impact investments in general and in water purification infrastructure in South Africa. The large public financing gap and relatively positive perceptions of PPPs in South Africa were regarded as motivating factors for private sector involvement in the financing of water purification infrastructure. Participants, however, mentioned the possibility of political interference and distrust between government and private sector preventing the establishment of PPPs as a major barrier to private sector investment. Therefore, the lack of trust and coordination between government and the private sector might hamper the growth of the impact-investment market in South Africa. Political interference was regarded as one of the most pertinent obstacles to investments in water purification infrastructure in South Africa. However, the participants did not consider corruption and bribery as particularly important barriers. Although most of the interviewees agreed that political interference could leave investors hesitant, they did not think the risk is higher than it is with investments in other economic sectors.
The empirical results suggest that the South African Government should be primarily responsible to finance water infrastructure in the country. However, given the shortage of capacity and financial resources, private sector involvement was considered a necessity. Participants cited the lack of financial capacity, the country's small tax base and the limited municipal capability as reasons for the government's inability to accept full responsibility of the financing of such infrastructure.
Participants considered the shortage of skilled government officials and engineers in the appropriate positions a barrier to impact investments in water purification infrastructure in South Africa. According to the authors of the study, there seems to be a shortage of government officials who are strategically focused on repairing and maintaining water infrastructure in South Africa. Having said this, the deficiency of skills to repair and maintain water infrastructure does not appear to be the main barrier to impact investments. Instead, the barrier to impact investments in the local water infrastructure is the lack of skilled government officials and engineers in the appropriate and needed positions.
The general opinion was that substantial financial returns could not be earned from investments in water purification infrastructure. The majority of participants considered poor profitability predictions of investments in water purification infrastructure to be a critical barrier to impact investments. One of the challenges that was highlighted is the unclear commercial opportunity. There is an apparent mismatch between the impact an investor could make and the return requirements. As the current water tariff structure in South Africa is low, the revenueraising ability of water is constrained.
Many authors regard illiquidity and the difficulty to exit impact investments as major barriers that hinder the growth of the impact-investment market (Sales, 2015; Burand, 2014; Harji and Jackson, 2012) . However, the general opinion of participants was that impact investors in South Africa have a good understanding of the nature of the assets that they are investing in and often structure exits before committing capital. However, the overall view among participants was that the perceived high initial costs of water infrastructure are a fundamental barrier to impact investments in water purification infrastructure. The main concern was that the water tariff structure is not aligned with the initial capital investment. Therefore, the deals should be structured over long periods with doubts about financial returns.
Most of the interviewees were of the opinion that impact investors do not face a moral dilemma when making a return from providing a basic human right. However, they did caveat their statements by indicating that the price of the goods or services provided should be affordable. The authors of the study share the view that impact investors do not face a moral dilemma as long as they do not exploit the end-users' needs by charging unaffordable prices. Establishing a reasonable price that does not compromise financial return, but provides acceptable access was, however, emphasised as a major challenge for impact investors. As a result, this challenge was regarded as a barrier to impact investments in water purification infrastructure.
Two of the impact investors indicated that the complexities involved in multiple stakeholder engagement are a barrier to impact investments. They noted that there are too many interest groups that must be engaged before an investment in water purification infrastructure can be made and that some investors are consequently hesitant to get involved in such investments.
Opportunities for impact investing in water purification infrastructure in South Africa
The majority of the sampled experts agreed that there was a growing interest among institutional investors in water purification infrastructure investments in South Africa. However, they did not perceive that the interest has resulted in more investment opportunities yet. Many mentioned that they expected it to be a growing area of investment in the future. These participants furthermore commented that there are still too many barriers to overcome and that the water market in general is still very isolated and fragmented.
Similarly, the majority of the participants also perceived that the amendments to Although there are many challenges, interviewees believed that investments in decentralised systems of water supply provide the best opportunities when investing in water purification infrastructure. According to these participants, bulk infrastructure is well funded in the local water provision system through grants. Therefore, the best investment opportunity would be where the centralised water systems end. Furthermore, other participants regarded the best focus for impact investments would be on the research and development of technology and innovation at a convergence of sectors. Most of these participants indicated that there should be a focus on decentralised water purification infrastructure as they felt it would provide the largest impact.
Most of the participants acknowledged that major social and/or environmental impact can be generated from impact investments in water purification infrastructure. Participants highlighted opportunities to achieve impact in peri-urban areas, regions of rapid population growth and by supplementing the large public financing gap in water purification infrastructure. Furthermore, investments in alternative infrastructure and in new innovation in a convergence of sectors were considered opportunities in investments in water purification infrastructure.
The high level of poverty in South Africa was not considered a barrier to impact investments in water purification infrastructure. Instead, participants saw opportunities to provide products and services to an untapped market at the bottom of the pyramid. The complexity of deal structuring in water purification infrastructure was perceived as an additional barrier which did not feature in the original conceptual framework.
The majority of participants believed that there are investment opportunities in different forms of innovation in water purification infrastructure. The examples highlighted by the interviewees revealed that the best investment prospects are found in a convergence of sectors. The authors agree that an investment in innovative technologies that combines the water, agricultural, mining and energy sectors could generate the best financial returns.
SUMMARY, CONCLUSIONS AND RECOMMENDATIONS
The lack of a standardised format to social and/or environmental impact reporting was discussed as a barrier to impact investing in general and in water purification infrastructure by extension. It is difficult to envision standardised reporting without universally accepted metrics. Therefore, industry experts should focus on developing a standardised format to report impact that could be applied across different categories/dimensions over multiple years instead of a set of universally accepted metrics. It is recommended that the GIIN provide more workshops on consistent impact reporting. These workshops could start with how to clearly articulate impact objectives that match financial objectives.
The South African impact-investment market needs more investors across the risk/return spectrum, especially angel investor and venture capitalists, to ensure more lifecycle support for small and medium-sized social enterprises. Without an increase in angel investors and venture capitalists, the impactinvestment market will remain small and the competition to invest in the same later-stage entities will continue. Furthermore, more engagement is required from financial institutions, research and service providers, educators and policy makers to increase the lifecycle support of social enterprises and impact businesses in South Africa, particularly in the water sector.
It was evident that at the time this study was conducted many participants did not see viable opportunities in investing directly in water purification infrastructure. In similar vein, participants in the present study favoured decentralised systems in these areas as they believed it would offer better investment opportunities. However, many interviewees indicated that direct investments in decentralised water purification infrastructure might not be a plausible investment yet. Instead, impact investments in innovative water technologies that could address challenges beyond the need for potable water should also be considered. These investments could be made in a grouping of sectors, such as water-energy-food nexus, where some of the greatest threats to the South African economy are found.
The large public financing gap and the lack of capacity are evidence that government needs assistance to address the difficulties related to the provision, development and maintenance of water infrastructure in South Africa. The authors of the study recommend that PPPs should be used in developing countries more often to, amongst others, combat inefficient and expensive infrastructure development and maintenance.
The authors express the hope that more municipalities and private sector companies will issue water-based green bonds in future. In the United States of America, the San Francisco Public Utilities Commission recently issued such bonds (Whiley, 2019). The funds raised through this bond issue will be used to improve the region's sewerage and flood response infrastructure. Similar bonds have also been issued by DC Water (2019) to improve water quality, flood resistance and the promotion of biodiversity. A recent GIIN report highlighted opportunities for impact investors to get involved in the Lesotho Highlands Water Project (Mudaliar et al., 2016) . This multi-billion USD, multi-phase project, which will divert water from Lesotho to Johannesburg, spans different stages of the water provision process, including bulk infrastructure.
It was emphasised that the South African Government is primarily responsible for the development and maintenance of water infrastructure. They could, however, outsource more stages of the water provision process to the private sector than they currently do.
The possibility of government subsidisation in rural areas should be considered to decrease the complexity of deal structuring in impact investing in water purification infrastructure and the low financial return expectations. Such subsidisation could counter the low water tariff recovery rates, paving the way for more investment opportunities. Government could also ensure agreements with the underlying small and medium-sized social enterprises for the future selling or purchasing of resources which could mitigate some of the financial risks that the private sector investors face.
Given the large number of stakeholders in the water provision process and a deliberate focus on private sector investments, not many public sector role players were interviewed. Therefore, future researchers could conduct interviews with more government officials. These interviews can be supplemented with the opinions of individuals who do not have acceptable access to potable water.
At present there are more barriers than opportunities in impact investments in water purification infrastructure in South Africa. However, the authors remain optimistic about the future prospects in this area. Water, often named 'the blue gold', is a resource related to many sectors. The authors of the study believe that an effective and innovative deal structure offers endless possibilities to create impact. Increased government focus on this responsible investment strategy (through the national task force) is also a positive development.
